INTRODUCTION
============

Patellar tendinopathy, also known as jumper\'s knee, is a common disorder in jumping and running athletes. As an insertional tendinopathy most commonly affecting the origin of the patellar tendon at the inferior pole of the patella, this overuse injury is known to be caused by continuous and repetitive stress on the knee extensor apparatus \[[@B1]-[@B4]\]. The prevalence is particularly high in sports where jumping is essential, such as basketball and volleyball. The reported prevalence among elite volleyball players is 40%-50% \[[@B5],[@B6]\].

Victorian Institute of Sport Assessment for patellar tendinopathy (VISA-P) questionnaire was developed by the VISA Tendon Study Group to quantify the degree of symptoms caused by patellar tendinopathy \[[@B7]\], and has been proved to have high reliability and validity for the assessment of the degree of improvement from patellar tendinopathy \[[@B8],[@B9]\]. It has been also translated for use in Sweden, Italy, and Germany \[[@B10]-[@B12]\].

The objectives of this study were to translate the VISA-P questionnaire into Korean language and to determine the reliability and validity of the Korean version among adolescent elite volleyball players.

MATERIALS AND METHODS
=====================

The questionnaire was administered to 28 elite volleyball players who are currently attending middle/high schools. Physical examinations and ultrasonography were performed for the diagnosis of patellar tendinopathy. The height and body weight were measured before the physical examinations, and the overall duration of training, training time per week, and past history of knee injury were investigated. Patellar tendinopathy was diagnosed when there was pain in the patellar tendon area during or after an activity that might load the patellar tendon based on past history, and when there is tenderness on the patellar tendon area based on physical examination \[[@B13],[@B14]\]. Athletes were excluded if they had a history of knee surgery or an injury to the ligament or cartilage. Participants who were diagnosed as patellar tendinopathy were subdivided based on their severity of clinical symptoms according to the classification described by Roels et al. \[[@B15]\]. The degree of knee pain was evaluated by a visual analogue scale (VAS), and the participants were evaluated as to whether squatting induced pain. For ultrasonography, z.one (Zonare Medical System, Mountain View, CA, USA) ultrasound device with a high-resolution linear probe at 12 MHz frequency was used while the knees were flexed at 30° in order to determine whether the patellar tendon had any structural change, which is defined as the presence of increased tendon thickness, loss of fibrillar pattern, and presence of a hypoechoic lesion \[[@B16],[@B17]\].

The VISA-P questionnaire is composed of a total of 8 questions: 6 among them assess pain induced during daily life activity or simple tests of function, scored on an inversed VAS from 0 to 10. The remaining 2 questions assess the ability to undertake physical activity. The maximal score is 100, representing no knee pain and perfectly performing the activity \[[@B7]\]. In question no. 8, the VISA group later modified the time unit of how long one can train/practice. We translated the modified version of the VISA-P questionnaire.

The VISA Tendon Study Group consented on the translation of VISA-P questionnaire into the Korean language (Jill Cook, personal correspondence, 2011). Two rehabilitation physicians, who are proficient in the English language, first translated the questionnaire into the Korean language, and then an American who is proficient in the Korean language performed a back-translation. The back-translated version was compared with the original questionnaire in order to confirm if the translation was accurate without change of meaning; if there was a disagreement in the meaning between the original and the translated questionnaires, the Korean version was corrected so that the original meaning could be delivered as it is. The two rehabilitation physicians reviewed the questionnaire for the last time and the Korean version VISA-P questionnaire was completed. A preliminary survey was performed in 5 normal adults; however, some of them misunderstood the term lunge in question no. 4 and squatting in question no. 5. To help with the understanding, reference pictures were inserted and the Korean version VISA-P questionnaire was finalized ([Appendix 1](#APP1){ref-type="app"}).

To determine the reliability, the questionnaire was administered a total of 3 times (immediately before and after the tests and one week after the tests) to the athletes. Inter-tester and test-retest reliabilities were measured; Cronbach\'s alpha coefficient was used to assess the former, and intraclass correlation coefficient (ICC) was used for the latter. For the assessment of validity, VISA-P scores were compared between the patellar tendinopathy group and the healthy control group using the Mann-Whitney U test. The number of subjects was determined according to the method by Walter et al. \[[@B18]\]; the required number of subjects was 22 when α=0.05, β=0.2, ρ~0~=0.5, ρ~1~=0.8, and n=2. Considering a 20% dropout rate, the minimum required number of subjects was 28. SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis.

RESULTS
=======

General characteristics
-----------------------

A total of 28 athletes participated in the study, and the number of dropout was 0. The participants consisted of 13 male and 15 female athletes; their mean age was 15.9 years, height was 172.4 cm, and weight was 66.8 kg ([Table 1](#T1){ref-type="table"}). Patellar tendinopathy was diagnosed in 23 out of the 28 athletes based on their history and physical examinations. According to Roels et al.\'s classification \[[@B15]\], 5 patients were in stage 1, 17 in stage 2, 1 in stage 3, and 0 in stage 4. Squatting induced patellar tendinopathy symptoms in 18 out of 23 patients in the patellar tendinopathy group, but not in any of the 5 subjects in the healthy control group ([Table 2](#T2){ref-type="table"}). The location of the lesion was on the left knee in 8 patients, on the right knee in 8 patients, and bilateral in 7 patients.

Ultrasonographic findings
-------------------------

The patellar tendon showed a structural change in 19 out of 23 patients in the patellar tendinopathy group; 5 of them had Osgood-Schlatter disease and 1 had Sinding-Larsen-Johansson disease. In the healthy control group, 1 out of 5 subjects had structural change of the patellar tendon with Osgood-Schlatter disease ([Table 3](#T3){ref-type="table"}). The sensitivity and specificity of ultrasonography was 82.6% and 80.0%, respectively, for the diagnosis of patellar tendinopathy.

Reliability analysis
--------------------

Cronbach\'s alpha coefficients were 0.80, 0.78, and 0.79, respectively, for the questionnaire administration conducted three times ([Table 4](#T4){ref-type="table"}). Short-term ICC reliability (immediately before and after the test) was 0.97, and long-term ICC reliability (1 week after the test) was also high at 0.96 ([Table 5](#T5){ref-type="table"}).

Validity analysis
-----------------

The mean VISA-P score in the patellar tendinopathy group was 67.6±15.7, compared to 92.6±8.6 in the healthy control group, showing a statistically significant difference (p\<0.05). In addition, the mean VAS score in the patellar tendinopathy group was 5.9±1.9 compared to 0 in the healthy control group, also showing a statistically significant difference (p\<0.05). The mean VISA-P scores according to the classification of clinical symptom severity were 86.2±8.4 (stage 1), 63.9±11.9 (stage 2) and 37.0 (stage 3), and the mean VAS scores were 5.4±2.6, 6.1±1.7, and 7.0, respectively ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

In this study, test-retest reliabilities of VISA-P questionnaire were 0.97 and 0.96, respectively, for 2-hour and 1-week intervals, which are similar to 0.96 reported by Visentini et al. \[[@B7]\] in the original version VISA-P study and 0.97 reported by Frohm et al. \[[@B10]\] in the Swedish version VISA-P study. The inter-test reliabilities were 0.80, 0.78, and 0.79 for survey which was conducted 3 times. Further, the results were also similar to 0.83 and 0.82 reported by Frohm et al. \[[@B10]\] in the Swedish version VISA-P study, and 0.73 and 0.71 reported by Zwerver et al. \[[@B12]\] in the German version VISA-P study. Thus, the Korean version VISA-P questionnaire in this study appears to have high reliability as those of the original and other versions of VISA-P questionnaires.

In terms of validity, the mean VISA-P score was 67.6±15.7 in the patellar tendinopathy group, which is a statistically significant reduction compared to 92.6±8.6 in the healthy control group. When compared to the VISA-P scores in the previous studies, our mean VISA-P score in the patellar tendinopathy group tends to be higher than 55 reported by Visentini et al. \[[@B7]\] in the original VISA-P study, 48 and 52 reported by Frohm et al. \[[@B10]\] in the Swedish version VISA-P study, and 58 reported by Zwerver et al. \[[@B12]\] in the German version VISA-P study. Considering that patellar tendinopathy is an injury from repetitive overuse \[[@B2]-[@B4]\], such difference might be explained by the fact that our study was performed among adolescent elite athletes, whose overall duration of training was relatively shorter than that of adult athletes included in the previous studies. The healthy control group in our study is composed of other adolescent elite volleyball players, who can be categorized as a high risk group of patellar tendinopathy. Compared to the high risk groups in the previous studies, the mean VISA-P score in our healthy control group is similar to 93 reported by Visentini et al. \[[@B7]\] in the original VISA-P study, 79 and 80 reported by Frohm et al. \[[@B10]\] in the Swedish version VISA-P study, and 89 reported by Zwerver et al. \[[@B12]\] in the German version VISA-P study.

In this study, the degree of clinical symptoms of patellar tendinopathy was divided using Roels et al.\'s classification \[[@B15]\]: stage 1 is the presence of pain after activity, stage 2 is the presence of pain at the beginning of activity, disappearing after warming up and reappearing after completion of activity, stage 3 is the presence of pain remaining during and after activity and the patient is unable to participate in sports, and stage 4 is the presence of a complete rupture of the patellar tendon. Stages 1 and 2 is known to result in good outcome after an appropriate conservative treatment, whereas stage 3 needs prolonged rest and reduced frequency of training and practice \[[@B19]\]. Our finding, that most adolescent elite volleyball players had stage 1 or stage 2 clinical symptoms, suggest the importance of proper diagnosis and treatment for knee pain during adolescence in these athletes.

Patellar tendinopathy, or jumper\'s knee, may develop after a variety of sports that require repetitive jumping and running, and is particularly frequent among volleyball or basketball players \[[@B6],[@B14],[@B16]\]. The incidence of patellar tendinopathy among adult male volleyball players was reported as 40% by Ferretti \[[@B5]\] and 50% by Lian et al. \[[@B13]\]. The incidence among adolescent elite volleyball players was reported as 21% by Gisslen et al. \[[@B16]\], but has not been reported in Korea. In our study, the incidence among 28 volleyball players attending middle/high schools was as high as 82.1% (n=23). Moreover, the incidence of Osgood-Schlatter disease and Sinding-Larsen-Johansson disease, two frequent diseases in adolescents, was 25%. These two diseases were included in the patellar tendinopathy group, because both of these conditions is accompanied by an inflammatory change of the patellar tendon along with other findings that can be observed with patellar tendinopathy, such as patellar tendon pain on physical examination and increased thickness of patellar tendon on ultrasonography \[[@B20],[@B21]\]. Thus, our findings imply the necessity of continuous interest and studies on knee pain among adolescent athletes in the future.

One limitation of this study is that the reliability and validity of the Korean version VISA-P questionnaire was analyzed only in adolescent athletes. Further studies are needed involving adult athletes in the future. Patellar tendinopathy is common among other athletes, such as basketball players, as well. Our study included only volleyball players and calls for additional studies involving other sports.

In conclusion, the Korean version VISA-P questionnaire was found to have satisfactory reliability and validity. Thus, it may be useful in assessing the treatment of patellar tendinopathy in Korean athletes in the future.
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Values are presented as mean±standard deviation or number
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Clinical findings between normal and patellar tendinopathy groups
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Values are presented as mean±standard deviation or number.

VAS, visual analogue scale; VISA-P, Victorian Institute of Sport Assessment for patellar tendinopathy.
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Ultrasonographic (US) findings between normal and patellar tendinopathy groups
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^a)^Osgood-Schlatter and Sinding-Larsen-Johansson diseases.
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Internal consistency of the Korean version VISA-P questionnaire by Cronbach\'s alpha
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VISA-P, Victorian Institute of Sport Assessment for patellar tendinopathy.
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Test-retest reliability of the Korean Version VISA-P questionnaire by intraclass correlation coefficient
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VISA-P, Victorian Institute of Sport Assessment for patellar tendinopathy.
